50

(n

1 = =Y = 1 ar Ao
AN 4.18 dutifimzasanlunanadune 2 e T8 dy

(M) 419enuza 105 (V) 911 1nF¥Fn15

wpadaniasumsowiulafueg
q, o o = 9/ =, - a’.’
NN ISANNINTSENnuand1vsuaenuza 105 wazv1InFgns Tammiziasslu
. » .
§1113gAT 2NB medium #LAN 2,4-D Taowizdos VB lufidaitumar s e $1eenuzd
105 #iIN1561004 pCAMBIA 1300 uag pCAMBIA 1301 dmsuiiludiniugu velunadse
= Ve o o o w o o ¥ A 1 o o o
WS guazaans My 55 WesiFua unadaiitfianissenvesdud@onriidy 36 wesidua
@9y pCAMBIA 1300 #38U chitinase uNINBYITHUAAATIFYUAZIONTIANIAD
¢ d o o d e Y oo ' oo D 7w =
54.67 1OSITUA UAABTNAANITIONYDIAUTIVORNINY 30 11051FUA AIA15190 43 — 4.4
HAZN NN 4.19- 4.22
#Iuv09912 1InFaNISNLUNII0108U pCAMBIA 1300 1as pCAMBIA 1301 §1M3U
Judnivgu sxfiunadmeiguazsensinviidy 50 nlesidud unadaifagaidsumduy
¢ 3 o o . o e oA '
26 110919 UA 1azdu pCAMBIA  1300+Chitinase UARATNINATINNINY 42.67 1o iFud

o o4 o= = e A o ow d - -
uradaniaga@io iy 22 WlosiFud Asnuaasluaisan 4.5 — 4.6 uaznIng 4.19, 4.22
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M1 4.3 TuLAadAd1IABNUZE 105 Htunaiaiia pPCAMBIA 1300 uaz pCAMBIA 1301

w
fd

afaf | Swouumada | Swouusadaiiann | Snouusadafinanizienvesdumiien
1 100 50 38
100 60 36
3 100 55 34
Ay 55 36

AT 4.4 S1uMUnadd1IABNUSA 105 figuwalaiia pCAMBIA 1300+Chitinase

nfed | Suueada | Snouusadafinasin | Swouunadafinamsienvesdudiion
1 100 60 38
2 100 50 30
3 100 54 32
infe 54.67 30

1319 4.5 Sunuunadad12 In¥dm3 Ndemaiaila pCAMBIA 1300 1ag pCAMBIA 1301

afad | Swouunada | Swouunadaiifesn | Suunodadidamssenvesduiiies)
1 100 50 26
2 100 52 28
3 100 48 24
1ndo 50 26

13N 4.6 Smunadad 1 Ingdn3 Aoowaiariin pPCAMBIA 1300 + Chitinase

afaf | Swruuneda | Swunnadafinasin $Smuunadafiiianissonyesduditer
1 100 42 24
2 100 40 22
3 100 46 20
8y 42.67 22




-

(™ (v)

1 a a o 'y oa -y ar o
And 4.19 upadadnnvinisowuuazmizidosluemisgas 2NB Wunat s dlav

(M Yaenuzd 105 (v) 113 lnTanms
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(n) v)

] » »
M 4.20 unadadR N Msawiuuazimzidsaluemisgas RN i 8 duant

(M) TRonud 105 (V) 11 Tn¥ans



[] 1 L 4 1
AN 4.21 Audinmz@ssuuemisgas RN lufiadiaiiunay 10 e fiddu

(M) ABnNZA 105 (v) 112 1n¥dn15

(n

A 4.22 Audnifionmzad@uiduca 4 dled (n) S1eonuzd 105 () 412 1nTEn13
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HanMINATEUMNIIAIBeNUB B InAualas]YIt PCR

91nM5111510 A nazlu vesdudrirenusd 105 uazd1Indan3 Aoy, 2, 3
uaz 4 1eu Fagnawduladuad 1y viada DNA udnhhilifnlSinademadia PCR
onsrvasumsuaaesnitduladiualudiudieg vesdudia nudfinisuanseen
nruSnuverudaenuzd 105 uazd 1 Ingeniine lusin Auuazlu luyn 1, 2, 3 uas

4 10U AINTAA 4.23 uazn A 4.24

‘“ﬂ““ﬁﬂﬂ““ﬂ“ﬂﬂr—

A 423 Yutrnuudves InAaaInd A1 veathnenusa 105
Lane 1, 15: HyperLadder [ DNA marker
Lane 2-4:  PCR product 484 510 8144 uazlu vesd1101g 1 ideu mudidy
Lane 5-7:  PCR product Y84 510 §19u uazlu veed11901g 2 1dou awdrdu
Lane 8-10: PCR product ¥83 510 81U uazlu vead1iey 3 idou mwdfu

Lane 11-14: PCR product 483 330 §1du 1u uaziufinueadioig 4 ideu mudidu
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T

AN 4.24 VunanuuavedladiaInduaag veatn Tngans
Lane 1, 15: HyperLadder | DNA marker
Lane 2-4:  PCR product 483 570 819U naz 1y v03d1e1g 1 hiou aud Ay
Lane 5-7:  PCR product Y83 310 8181 uazlu voad 1oy 2 idou auddu
Lane 8-10:  PCR product 484 510 81U uaz1lu vead1101g 3 wou mud Ay

Lane 11-14: PCR product 483 510 818U 1u uaziida veid11e1g 4 ihou audidy

HONTINATOUNM IUBAIDDNVDIBM InAlualne]yIT Northern blot

21nMaisn du uazlu vesdudaeenusd 105 uazdnIndinsidey 1, 2, 3
uay 4 Heu Fagnawdulndumdr ) adn DNA udai 1) lsus lamsuiy probe wSoy
Y19 INd WuILE DNA  vedlndiua DNA siteaseeumsuandsonilonlndiuavuin
dszurm 1,100 bp ludus1aq vesdudn nuhiinsuassennnuinuvssduing fe
lusin du wazly lunn 1, 2,3 uaz 4 Aousvialuda uvi“luﬂmlzﬁnmmmaanﬁauﬁqﬂ

(] ) [~ =4 ¥ s o s :i
duau lu uazwaneziinsuaaosnlndifiosnu AanInwh 4.25-4.28
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- l'? - 1"llll

(n) (v

AN 4.25 RNA bloting gel 193 In@uaonaud 13 v8ad12

(M) RNA voadaenuzdnazd1a 1nFdm3 105 01g 1 1hou Ndeudy ethidium

bromide
Lane 1, 8: Ladder ] DNA maker
Lane 2-4: RNA 910310 A4 oz luveadnenuzd 105 audidu
Lane 5-7: RNA 310570 @4 tiaz Tuvead1n In¥ani3 awdwu
(%) RNA bolting gel ¥83n0nuzd 105 uazd12 1n¥dn13 01y 1 dou
Lane 1-3: RNA bolting gel 910570 &y tazluveadiasnusd 105 mudidu

Lane 4-6: RNA bolting gel 911510 AU uaz luvead i In¥gms awdidu
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- o -

(n) (1

AT 4.26 RNA bloting gel volafiuaaindua1an vesdn

(n) RNA veid1aaenuzBuazd121n3am3 105 01g 2 1feu idouda0 cthidium
bromide
Lane 1. 8: Ladder | DNA maker
Lane 2-4: RNA 910310 @ wazluvesdiaenuzd 105 awdidu
Lane 5-7: RNA 310510 au nazluuesdnIn¥dms awdieu

(¥) RNA bolting gel Y93a8nugd 105 nazd121nFan13 01y 2 1Hou
Lane 1-3: RNA bolting gel 910310 au wazluvesdnaenuzd 105 mudisy

Lane 4-6: RNA bolting gel 311310 AU tiag luvesdn1nganis audidu



th

(n)

()

NINTA 4.27 RNA bloting gel 103 lnduaaindiuaian veadn

(M) RNA 1039 1nenuzauazd11Inganis 105 01y 3 180U NIONAIL ethidium

bromide
Lane 1. 8: Ladder | DNA maker
Lane 2-4: RNA 910351 du nagluvesdaenuza

+a 105 MUaIAY

Lane 5-7: RNA 210310 au naz Tyued Inganis awdiau

(%) RNA bolting gel voaaonued 105 nazd1In¥dni3 a1y 3 1@ou

Lane 1-3: RNA bolting gel 310510 A uazluvoadiaenuzd 105 mudidy

Lane 4-6: RNA bolting gel 910310 au uaz luwnad121n¥am3 awmdisu
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12 3 4 5 6 7 8

Al AE A =" on B AR &

=Y B K B N = - A X - o8

1,000 -

() (V)

AINT 4.28 RNA bloting gel ¥03'lnRuanIndma1e9 voedna

(") RNA vp3f1anenuzduasd111n38n13 105 01 4 1ieu fidloud s ethidium
bromide
Lane 1. 10: Ladder ] DNA maker
Lane 2-5: RNA 910510 du 1y uazimdavesdnaenuzd 105 awdidy
Lane 6-9: RNA 910570 du Ty uazmwdaveinIndanis awddu

(1) RNA bolting gel v03n0nuza 105 uazd111n¥an13 01y 4 1dou
Lane 1-4: RNA bolting gel 910310 #u 1u uazimdavednaenuza 105 amdidy

Lane 5-8: RNA bolting gel 9103510 A4 1u nazindaveid1n1nFans aud sy
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~ = Gy,
HANSNATOLNISLEAIDBNUR DU InfAIHa1as]1¥ IS Southern blot
Tuiisin du uazlu wesdhaifieny 1, 2, 3 uaz 4 (Wou fignarvdulndue ioada
RNA udni ] levs ladudy probe fiinSouni19in DNA  vedladiue iNeas1vaoy
nsuaadteaniituladuavuiadszuin 1,100 bp ludunieg vesduda wuhiinis
= =] L =) .’,’ <3 1
uamsoanynun Aslusin au uazly 1indieiy 1, 2, 3 uaz 4 1dou s luwda udlu

sinszlinsuanteentisofige drudu lu uazwdasciinisuanisenuin Aann 4.29-4.32

1 2 3 4 5 6

(n) (v)
AN 4.29 DNA bloting gel U913 chitinase 9INAIUANG VDIY
(n) DNA vo3t1menuzduazd12InT8M3 105 81g 1 1AoU ﬁqnﬁ’ﬂﬁ'amau"lmﬁ
Bam HI 11ay Sacl ud28oudv ethidium bromide
Lane 1, 8: Ladder ] DNA maker
Lane 2-4;: DNA 910310 AU uaz luvoid1anonuza 105 #1ud16y
Lane 5-7: DNA 910310 Au uazluveidnInFans awdidu
(%) DNA bolting gel ¥8onuzd 105 uazd111n¥8m3 01g 1 1@ou fignandae
mu'lqnf Bam HI ufg Sacl
Lane 1-3: DNA bolting gel 910310 Ay tazluveid1naenuzd 105 ad gy

Lane 4-6: DNA bolting gel 910310 Au uazluvead111nTdn15 suddu
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(n) )

AT 4.30 DNA bloting gel U4 chitinase 31ndIUA1I V89912
(1) DNA weadaenuzduaz49121n¥8mM7T 105 01g 2 1Aeu ﬁqﬂﬁ'ﬂﬁ"mmu"lmf
Bam HI 12 Sac 1 11§180uA10 ethidium bromide
Lane 1, 8: Ladder I DNA maker
Lane 2-4: DNA 110310 a4 wazluvesdhisenuzd 105 audiau
Lane 5-7: DNA 910310 94 uazluvesd 1 1n¥ens awddu
(v) DNA bolting gel Y93a0nuzd 105 uazd121n¥an13 91g 2 1Aou ﬁqnﬁ'ﬂﬁ'w
mu'lmf Bam H1 1oz Sacl
Lane 1-3: DNA bolting gel 910310 A uazluvesdiaenuzd 105 aud sy

Lane 4-6: DNA bolting gel 910310 A4 nazluvod121n¥dn3 awdrdu
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(M (V)

WA 4.31 DNA bloting gel 191 chitinase 31NAIUAII ¥0I97)

¥
=4

(M) DNA v9391nenuzanazd12In¥an15 105 019 3 inou fgnanaoewlan]
Bam HI ua Sac | 1a210918 38 ethidium bromide
Lane 1, 8; Ladder 1 DNA maker
Lane 2-4: DNA 910370 AU naz luvesdaenuzd 105 audan
Lane 5-7: DNA 210510 Au uazluvesd i Indanis awd ey
(V) DNA bolting gel ¥0aaonuzd 105 uazd1In¥am3 01y 3 1dou ﬁgnﬁ‘ﬂﬁ"w
mu'lqsﬁ Bam HIl uaz Sacl
Lane 1-3: DNA bolting gel 910510 @y uazluveadinonuza 105 mudidy

Lane 4-6: DNA bolting gel 110310 AU uazluvead 1 Ingams awsddy
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1 2 3 4 5 6 7 8

T ELYEXEY S X X EX XN
M =

(n) (V)

NN114.32 DNA bloting gel ¥84 chitinase 91nH U197 ¥03412
(") DNA veatiaenuzduazd171nd8m3 105 01y 4 dou fignaadaoew land
Bam HI g Sac 1 ud88uA0 ethidium bromide
Lane 1, 10: Ladder I DNA maker
Lane 2-5: DNA 110310 duly uazwidinvesdiaenuzi 105 muddu
Lane 6-9: DNA 910510 éu 11 uazwdavesd i Inddnis audidu
(V) DNA bolting gel ve3nonuzd 105 uazd11n¥dn3 01y 4 Aou ﬁgnﬁaé"m
mu'lmf Bam HI uaz Sacl
Lane 1-4: DNA bolting gel 910310 dulu uazidnvediaonuza 105 audidu

Lane 5-8: DNA bolting gel 910310 A 1y nazivdavesdnIngdn3 amddu



HANINAABUNIIUTAIBONVBIEU gus 1AB1¥ IS gus assay
919N 15A5 AR UMsHARIPDN TuaIua199 vosladualudnlaen1ivi gus gene
fifiluwaraiia pCAMBIA 1301 Fed1vasldluunadad1n wuildu gus FaudEunseiu
Wmadaiatiaonuzd 105 uazd1n1nd8nm3 Taoluunodmvestnaenusd 105 9zl
o =

{ o ’ ar i ' o =
gus gene NFAIUNIT A9nIWN 4.33 daululy Au 510 naziuda vesdeonuzd 105 Aezll

gus gene FarwuuazuInn1 Tud13 1088015 Femwni 4.34 uaznwi 4.35

(n) (V)

: ¥ QF dld. " -9
NN 4.33 AT UIUVOI gus gene vINuARAAY1201Y 1 1Rou NUNISOIBRAIFIA control

pCAMBIA 1301 (7) unadaeIndnaenuza 105 waz (v) unada9ind 1 Ingdnis
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i

[ ¥ N

(n)

AWM 4.34 PRI UTUYDA gus gene 1INAIUVE IS 1IN0 WNOITLR pCAMBIA 1301
(M uvoadimnonuzd 105 01g 4 oy uns (% Tuvo 912 1nF8n13 019 4 1BV

(n) Auvesdmenuzd 105 819 4 1Aou uaz () Auvoa$1 In§Fan13 nig 4 1kou



" (%)

(n) ()

AT 438 ATNIIITUY0I gus gene 91N IUVBIEING RO NN pCAMBIA 1301

(") 3Ivoad1IR0NLED 10S 01 4 e unz (W) 31nvesd 1 1nFEmT o1g 4 1d0u

() wanvoad1monuz 105 81y 4 Beu uaz (3) wdaved 12 In¥EnT 01g 4 1ABY
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& w d
m‘sﬁ'mmuwaﬂmﬂwug Fusarium monoliforme YOIAHYI
. i o ] ar o r =
ﬂlﬂﬂ'lﬁﬁllWL%ElS'lﬂW.Uwuq Fusarium monoliforme WINANUVUAUI 1PNV 105
9 Py qciq =1 =l - ar 3 9 n:i L] et = ] g ot 4:‘
wazd lng¥anmisniieny 4 wou nlseursudududiilu1élinsdeanu@es Asniwi 4.36
vy W = £y mm o & e o M a & o
WU AUL1IADNULZA 105 tazd12 1nFFnI3 i]tl'illllsl‘Uﬁ’H’iﬁﬂd’i]’lﬂiﬂﬂﬂﬂ“ﬂl%i]‘i'l"lﬂ 3 U
vnAudMaenuEd 105 uazdudninddimiluszuldeuilufivdesnazifisdnnioluiige

Mol 14 Fuuay 10 Tu e wd Ay aaniwh 4.37

(3)) (v)

4 " = ' ¥ o 3 - =
AT 4.36 SudfauMITRANILFDIY (M) I1IRenuZd 105 (¥) 913 1nFENIS
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(v)

v 4
» ol i . - v @
MAR 437 AT I EINIBAWFES 1WA Fusarium monolitorme TA1TMs 302900 7 Fu

ks =) cs'w 1 LN A:‘ B = ci ] g
(D) vIRDNUza 10583 lulawudns (V)A1IRMBNUZH TO5 NHUITEDBIN

(n) ()

- " o a o o . . 4 LA
NNN 4.38 ﬂu{I}’l’JHﬂQﬂﬁﬂﬂwuwﬂi1ﬁ'H'J1Nu§ Fusarium mono[:formevlﬂl‘i‘_lu‘ixﬂm’mW 73U

i N 1 4 . " ' ] Qd‘ 1 -4
) 2¥nFanTne lulanudest () S Tnddn s Anudon
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a3nan133ide efls e nazdaiavuenus

=y = U
ajUnanazeiilswmaniside
o o « - Y] - @ ¥ 4 =
1. WediFudmsidauaada mswiuyvomadmilusin vazduvetiaenuszd 105
LY o 5 v - ar
M 97.5. 86,75 naz 74.75 njadiBud i dnmloSmudninifaunadmdusinuasdu
¥ o mm e Fd Lo 1M _ o d o 0w
voat 1 TnFIm iulnda i Fuddm iAo uinfy 82,41, 73.25 vaz 63.75 nlosiud awdidu
o o o ] - ¥_v
2. 1nlosudueamsoonalaiia pCAMBIA 1300 uay pCAMBIA 1301 1411y
3 I - [ - S — [ - S o o X o o a* o @
11IR0NNEA 105 QNN INFamine iy 55 nledisud vas 50 toiidkua awdid. lu
AISIAASIN AMITNASU TV NN 36 naz 26 nlofiFudmudidiy
L o o . -~ 13 ~ [ Y - W -~ oo oY= | [
3. nledudlunmisowiuladiuagiiinonuszd 105 73n11912TnF¥En5A0 MY
o o o s o o o G = 1 o Y | roar
54.67 as1dud uaz 42.67 nlafiFud awdwy lumsipaie AumsiadudiBeuviinu 30
wag 22 awd ey Fanulunmisoonaaiia 1300-chitinase ilefiIFuanITIARlBONIINT
waraiia 1301 9193w 1231 waralia pCAMBAIL 1300 +chitinase  Jvuialnainii
wa1ala pCAMBIA 1301
4. 91AN1IATINADUMTNAAIDBNUDITU IRAIMANAZTU gus [A8IB Northern blot gel,
Southern blot gel A gus assay WUITMSuanIvanues ladualudiinenusd 105 uaz
412 TnEdNT wxiimisuantoanlunng drvwoadinia 2 wiia udsciinisuanisanisofiqe
1 a ] Ie] < =) ¥
Tusin @y Tu drdu nazwdaeziimsuasisonvoidu ladmuanaziu gus ¥In itaaaidu
Traaaziluly du vazwdauinailusin uazludiinenuzd 105 wziinisuaasnen
' 3 - e a & 4 ar oo ~ . - .
1nn 31 g1 TnFdn5 Faezimilouduauitevoad uazame (Li, er af. 1992) ANUI
o e =1 4 & 1 = L= L}
FrBuAnziinisurnIeenvol gus uINTige Fwnndnlelnuaznanuesun fia 2-3
- o~ 4 Y o . : ar
5. MDA TSAVBUFDIVMORUE Fusarium monoliforme TuAUI I 108 UTTI1)
- ey a A [ [ 1 o 3 u . ar 4
apnuzd 105 uazdnInFanis Alu185umsmduniulsingHdudflasunmsmlsdides
» » u [ ]
MaesaoNuindinniudesfududnlanuasitor lusumdes uazidaiuwiam
H y 4 o o o a Yt v
1 Flanidudhafion ludageiihan dofsudududisesmoiuii hilddanudes
' Al et o ' A ® = s
neaalftuhdudn ludtuvesladme oz liausodunnades JaiIdida lsmdes

Tudn'la
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5.2.1 AasiinsAmnluiivlu@saieaviieau ieduimesugAusu fho 1hdu wde
vinnldilss Tewiludmdaonadon wu ynsinm

5.2.2 Higudod lutinenusd 105 uazdnIndimSitednu Buduimniay

= a o = = ¥ ¥
UHOAIATUYU JUATHNTUADIIULIAN
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1. 11131122 LB-broth/L

Tryptone 10 N3u
Yeast extract 5 iy
NaCl 5 Niu

2. 91151419 LB-plate/L

Tryptone 10 N3V
Y cast extract 5 N3u
NaCl 5 N3y
Agar 15 n3u

3. AB medium

(mg/L)
K,HPO, 1,500
NaH.PO, 200
NH,CI 1.000
MgSQ0,.7H.O 300
KCl 150
CaCl,.2H.O 150
FeSO,.7H.O 2.5
Glucose 5.000
Agar 1.500

Adjust pH 7.2

Autoclave at 121 ©C for 20 min
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4. AAM medium

AA macronutrients mg/L
NaH,PO,.2H,0 150
MgSO,.7H,0 250
KCl 3,000
CaCl,.2H,0 150

AA micronutrients mg/L
MnSO,.4H,0 10
Na,Mo00,.2H,0 0.25

H,BO, 3
ZnSO,.7H,0 2
CuSO,5H,0 0.0387
CoCL,.6H,0 0.025
K1 0.75

AA iron Fe mg/L
FeSO,.7TH,O 28

AA Vitamin mg/L
Myo-Inositol 100
Nicotin acid 0.5
Pridoxin HCl 0.5
Thiamin HCI 0.5

AA amino acid mg/L
L-Glycine 7.5
L-Arginine 174
L-Glutamine 876
Casamino acid 500
Sucrose 68,500
Glucose 35,000
Adjust pH 5.2

Autoclave 120°C for 20 min,  Add acetocyringone 100 uM
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Adjust pH =58

5. NB medium

Solution N6 Macronutrients mg/L
KNO, 2,830
(NH,)SO, 463
KH,PO, 460
CaCl,.2H,0 166
MgS0,.7H,0 185

Solution BS micronutrients mg/L
KI 0.75
H,BO, 3
CoCl,.6H,0 0.025
MnSO,.7H,0 10
ZnSO,.7TH,O 2
Na,Mo0Q,.7H,0 0.25
CuSO,.5H,0 0.025

Solution FeEDTA mg/L
FeSO,.7H,O 27.8
Na,EDTA.2H,O0 373

Solution BS Vitamin mg/L
Myo-Inositol 100
Nicotin acid 1
Pridoxin HCl 1
Thiamin HCI 10

Amino acid mg/L
Casein hydrolysate 300
L-Proline 500
L-Glutamine 500
Sucrose 30,000
Agar 8,000
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6. 2NB medium {calli induction medium)

Solution N6 Macronutrients mg/L
KNO, 2,830
(NH,)SO, 463
KH,PO, 460
CaCl,.2H,0 166
MgSO,.7H,O 185

Solution BS micronutrients mg/L
Kl 0.75
H,BO, 3
CoCl,.6H,0 0.025
MnSO,.7H,0 10
ZnS0,.7H,0 2
Na,Mo0,.7H,0 0.25
CuS0,.5H,0 0.025

Solution FeEDTA mg/L
FeSO,.7H,O 27.8
Na,EDTA.2H,O 373

Solution BS Vitamin mg/L
Myo-Inositol 100
Nicotin acid |
Pridoxin HCl }
Thiamin HCl 10

Amino acid mg/L
2,4-D 2
Casein hydrolysate 300
L-Proline 500
L-Glutamine 500
Sucrose 30,000
Agar 8.000



7. 2NB-AS medium (co-cultivation medium)
2NB media supplemented with
sucrose 30g/L
glucose 10g/L
autoclave 121°C for 15 min

add acetosyringone 100 uM

pH 5.2
8. R, medium

R, macro element mg/L
KNO, 2,830
(NH))SO, 463
KH,PO, 460
CaCl,.2H,0 166
MgSO,.7H,0 185

R, micro element mg/L
H,BO, 2.83
MnSO,.7H,0 1.6
ZnS0,.7H,0 2.2
Na,MoO,.7H,O 0.125
CuSO0,.5H,0 0.195

Solution FeEDTA mg/L
FeSO,.7TH,0 12.5
Na,EDTA.2H,0 1.7

LS Vitamin mg/L

Thiamin HCl 1
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s X "
9. MIUATUNIM DV AN NAWNUY Fusarium monoliforme

.'l & 1 : -y oy ey [ ] 1] J ﬂ'
%3 Potato Dextrose Agar 39 N3y @011 1,000 Hadans 11U aufousinyen
quuail 121 srusaFoa unal 15 i

10. MuAIouaIIazaw Dioctyl sulfosuccinate
IATONA5ATAW Dioctyl sulfosuccinate 1udu 0.05 WodiFud ¥ians 1.05 niu Wsu

» » » [
USnasaniinaunanirtlsinvonguugi 121 ssrmaFoa WJunar 15w

11. MSATHUTITAZD I gus

»
wsouaisazatolsuiag 50 Nanans laenauasan 1

0.1 M NaH2PO4 5 duandas
0.1 M NaH2PO4 5 undnAs
10% Triton X-100 0.5 Nadnas
0.025 M Potassium fericyanide | ianaas
0.025 M Potassium ferrocyanide 1 Naddas
UsurSumsidiu 50 finddns 50 danans

Al X-gluc (5-bromo-4-chloro-3-indolyl-B-D-glucuronide) 25 Nadnsy

12. M358 Competent cell Y0382 InsUUANITEN

ez InsuuafiSoufiusTy Ti plasmid iﬁ.qnmuquati'mmn:ﬂuuﬂti'lua'lmsqm
LB bloth 5 fiadans Ralidwdufigunaiiog ewmnaadon indefimizidoedviu
u1 2 findaas 1daslusmisgas LB bloth 50 indans Turatadvuia 250 daddns unzivo
d10a21m151 250 souABUIRR 28 BamuwaFor (Uszane 2 $2Tu udnir1lU5ad op,,
Wrnsganaunas 0510 usluiuda s wi ihldihumdssldanaznoufinid
4,000 s0UABMIT iHuAT 10 uIR 7 4 sarmraFus masazaiwlane udrniazneulify
msazmounaiFonnaelsmdutu 20 fadluaf WSuas 1 Haddas smfugemsi 1

o.15in8an3 1aaalu1u prechilled eppendorf test tubes 1iuwaa 1Juvi¥ i —80 o uvaIFun



83

o InsuuniiTon + Ti plasmid
{ANDIN1S LB bloth USuas 5 iaddns
lm"l%’mununqwuqu 28 BarIMFU
idefimzi@oan 2 Hodans Tuems LB bloth 15ias 50 Tnddns

!

Wldwddaon11052 250 seuasuIf 28 ssruwadee 1unal 2 49 1ue

!

Fa0D,,, M 1dfn1sganiun as 0.5-1.0 Wi Tifulufdu
v liluivesii 4,000 soudourd ithuaar 5w figamgil 4 esrmwaiFon
»
lmmsazmﬂ“lﬁ'l.ﬂ
1 =t & e == oo o = o
daufinfiodn 1 Haddas vea 20 Had Tuard unadsunae 154
qae1s 14w 0.1 Gaddas ldealu nasaruand
lm'lﬂmnﬂauwmﬂuﬂﬁw agarrose gel

uu«maﬂs’ﬂﬂummmamnqu -80 DIAAITON

13. dATotudu 0.5 Tuard

#1'laTanAvudafie (disodium ethyendiaminetetraacetic acid, dihydrate; MW 372.2
niudelun) win 1861 ndu 1dlufimnefvuia 2,000 finasas @uiinduduias
800 sadaas Milvazawlasuvanuiman udnlSufieyveamsazawlfld 80 e
misazatolwmdonlaasonladidudu viewuImAouleasenlad 20 nfu udfulSuns

o o » ar = a ) ; » » J o -
lﬂ‘u 1,000 ynaans awdaldsuias llﬂ:ﬂ'lﬂ'l‘.i‘il'II'ISBFI’JUH!JBNQFI'J1IJHH1DN1

14. TE saturated phenol (pH9.0)

-]

TE (pH 8.0) 300 liaaans
Melted Phenol at 50°C 300 NaAAAT
8-Hydroxyquinoline 45 nfy

o Widutazifiui 4 ssmuaraiSon 1 A masazaodauune



P 4
15. M3IATH competent cell YDAVBIUANISY E.coli DHSQ

Steak DH5« on LB plate

Transfer single colony to 3 ml of SOB(or LB) and growth at 37°C for 14 h.

v

Transfer 1 ml of culture into 100 ml of SOB flask (size 500 ml)

"

Growth at room temperature and shaking about 55-70 rpm unit OD=0.5 (about 10 h.)

"’

Transfer into sterile centrifuge tube (autoclave)

Chill on ice for 10 min

Centrifuge at 3,000 rpm for 10 min at 4 ‘c

Discard supernatant
Resuspend cell in 5 ml of TB(ice cold) after add 10 ml of TB(total 15 ml)

Chill on ice at 4 "C for 10 min(ice + water)

Combine cell to one tube

entrifuge at 3.000 rpm for 10 min at 4 ‘c
Discard supernatant

Resuspend cell in 8.37 ml of TB(ice cold) and add 630 ] of dimethyl sulfoxide

¥

Transfer 300 ul of cell to eppendorf tube chill on ice

¥

Store at =70 °c

16. 3130za 18 CH,COOK 1fudiu 3 Tunii pH4.8

5 M CH,COOK (510 g/1) 120 ml
Glacial acetic acid 23 ml

Jiuiemilu 4.8 drensaszdanuazuiuuSuasdu 200 Haddas udni lsudod

quugil 121 samnaaiFua wiaat 20 wif



17. Stacking gel SDS-PAGE 5 iedidud 13was s Hioddns
1.0 M Tris (pH 6.8)
dH,O
10% SDS
30% acrylamide solution
10% ammonium persulfate

TEMED

18. a19azay SSC 20X
Sodium chloride
Sodium citrate

Distilled water

0.63 ml
34ml
0.05 ml
0.83 ml
0.05 ml
0.005 mt

1753 ¢
88.2g
800 ml

85

o~ e - - o . " A 4
Usustiomilu 7.0 drolmAoyleasonladuazdsulTu-asiu 1 8as i ldsindoR

121 saruvadomilumal 15 un

19. Phenol / Chloroform
TE (pH 8.0)
Melted Phenol at 50°C

8-Hydroxyquinoline

300 ml
300 ml
45g

Wu'lds 4 ewmngadvailunal 1 Aumvsanalduuuoen ududaunaslsnesy

300 Nadnas

20. TE 10 mM pH 8.0
Tris (10 mM)
EDTA (1 mM)

water

0.121 g
03722 g
80 ml

dsustienilu 8.0 AwnsalalasnassnuazUsudsuianiiu 100 Hadans udnitly

[ ] : 4 = =4
siu¥ofi121 srrsaFomilunat 15 iR
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2. 1I0M LiCI(1 )

LiCl 42390 g
[ n - . ) 1 d' =
'IJSU‘IJ?H'IﬂﬂﬂN 1aA3 uﬂﬂmwamm aqmwawumﬂunm 40 W

22. 11302018 CTAB 1Mutu 2X YSuins 100 Nadans

2% Cetyltrimethylamonium bromide (CTAB)

0.1 M Tris/HCI (pH 9.5) 121 g
20 mM EDTA 744 g
1.4 M NacCl 8.19g

=y

dsulSumsitiu 99 fiadans Mldaiu¥eni2i esrusadoeniuial 40 ui Au

JBmercaptoethanol U3u1as 1 iadans
23. m1yazalt chloroform : Isoamylalcohel 24:1
Chloroform 960 ml

Isoamyalcohol 40 ml

24. m13aza18 TAE uty 10X

Tris 484 g
Glacial acetic acid 11.42 ml
0.5 M EDTA (pH 8.0) 20.0 ml

Ysudsumsilu 1 fas

25. misazawlunisana DNA (Gilbert buffer) 3n1a3 200 3iaddns

0.5 M AcONH, 17g
10 mM MgCl, 04l1g
1 mM EDTA 007g
0.1 % SDS 0.29g

- - o oo o ] J o -4
Wity 200 Saddas 11 Tusinden 121 esruwaFomiduiaal 15 ui
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26. DEPC treated water
¥
1AW diethyl pyrocarbonate (DEPC) 0.1 fiaaans uazusvilSuinailu 100 adaas d1e103

ndunuugoudy smmiuii llisouau udnivldsiuden 21 esrmsaFoailumai 20 un

27. 1.B plate

Bacto Tryptone 10g
Bacto Yeast Extract Sg
NaC'l 5g
Agar 15¢g

- : P ] - - y ~ = o o =
@uit oo dasans Usumewilu 7.2 drwlwdonlaasen’lsd uazdsulsuinniu

1 aas uihsinFeni 21 osrnsaFomilwmal 20 ud



NAHNUIN Y

TOMY

N DN

NINT ¥.2 §OU (hot air oven)



2 1.4 Jimrzudanug (growth chamber)
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/

2NN 2.5 1AT DUV {incubator shaker ; orbital)

; i« .
PN 4.6 1N3893AN15ANAULAT (UV-visible spectrometer)

90



: 4 2
AT 9.8 INTDI¥ITS (balance)
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v X100

AN V.9 1ATBUVLINS (vortex mixer)

a & - - . 5
AT ¥.10 1ATDAMUUTUIBINIWUNI T (polymerase chain reaction; PCR)



L] A T [l .
amn w12 nSosilumIsauones (centrifuge)
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mnn v.13 w5eauonlusaulaonszua’lvW (electrophoresis)

. i .
AMA ¥.14 1930301631197 (gel document)

94



FeoR 1 (1)
Sac1(11)

SM21(19)  LacZ alpha

T-Border (right)

Bs: 30 (8716) >

CaMV335 promoter

XRe 1(7929)

hygromyein (R)
Xho 1 (6835 pVs1 sta
CaMvass polya 1|
T-Border [left)
Sac O 6315

pCAMBIA1 300

e Mhe 1 (3392)

{ PV
pBR322ori | pysirep
pBR322 bom

21NN 1.15 waaiin pCAMBIA 1300

Fimd I (11076)
Spk1(11074)
Ps11(11068
Sei I (11058

X2a1(11052

JGus first exon
I Mo 1(D) .
Sas 1 (1103350 Catalase intron
Qoo sr. @y
Gus second exon

MNhe I 2014)
Histidine tag
Bs1 EII (2050)
hygromycin [R) Nos Pg},"i‘ﬁ
- Border
Spk1(2455)

Xhe 1 @901 pCAMBIA1301
CaMV33s polyd 1 11837 bp
T-Border (Ief] §

Sa: 11 (8383

pVS1 sta

pBR322 ori J' '
pBR322 bom 1(545E)

pVS1 rep

PINA ¥.16 waraiin pCAMBIA 1300 + Chitinase
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§Bﬁltﬂ’~1 Mana Kaomek and James Ketudat-Cairns

¥DIT09 Expression of chitinase from Leucaena leucocephala de Wit in

Thai rice (Indica rice) and Japonica rice.

%0‘311“15 Bioscience, Biotechnology, and Biochemistry

swazden  Masenisnousy

2. mutiwaandseNvsz o

2.1 13 a0ive 133
2.21% sulowe i
2.3 1901361304 Taidi

2.4 13999 1MT
- MhFaudaslunisiiiteveninfdneissaudSygias uasdyyiin

awivundl uaziiinenlizgna

3. éuq
3.1 naauArailuamsivinshalszimn
- Kaomek, M. & Ketudat-Cairns, J.R. (2004). Expression of chitinase from
Leucaena leucocephala de Wit in Khaw Dao Mali 105. In Proceeding of the 30" Congress on
Science and Technology of Thailand. 19-21 October 2004. p. 33. Impact exhibition and
Convention Centerl, Muang Thong Thani, Nonthaburi, Thailand.
- Expression of chitinase from Leucaena leucocephala de Wit in Thai rice

(Indica rice) and Japonica rice. TUNMsUsEpumUBRAIIUITovo NINTTogulminuTide

o011 an2. 9-11 unsInw 2547, Tsausudang S1efund Samdanigeuys.
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NIARHIN

nmanuARluIIE i imshinlszinn
- Kaomek, M. & Ketudat-Caims, J.R. (2004). Expression of chitinase from
Leucaena leucocephala de Wit in Khaw Dao Mali 105. In Proceeding of the 30" Congress on
Science and Technology of Thailand. 19-21 October 2004. p. 33. Impact exhibition and
Convention Centerl, Muang Thong Thani, Nonthaburi, Thailand.
- Expression of chitinase from Leucaena leucocephala de Wit in Thai rice
(Indica rice) and Japonica rice. TuN1SUszyuaUDNRIIUIToVBIUNIToUIMINLITEIT0

8 Ta arna. 9-11 uns 1w 2547. Tsausumdndg Tedund Samdanmgounss.
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B

*Marine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnology (BIOTEC). National
Science and Technology Development Agency (NSTDA). 113 Paholyothin Rd..Klong 1. Klong Luang. Phathumthani
12120, Thailand:

JAquatic Resources Research Institute, Chulalongkorn University, Bangkok 10330.Thailand; e-mail: sirawut@biatec.or.th

Abstract: RT-PCR was carried out for identification of sex-specific/differential expression in ovaries and testes of P.
monodon. A 920 bp product specifically expressed in ovaries (PMscnDNA1) was cloned and sequenced. A primer pair was
designed. RT-PCR still revealed a female-specific expression pattern of this marker. Polymorphism of PMscnDNA was
found when represcntative individuals of P. monodon were genotyped. This newly isolaled marker was then used to
examined genetic diversin and differentiation of P. monodon from main fisheries in Thai waters (Satun. Trang, Phangnga,
Chumphon and Trat). The number of alleles per locus and observed heterozygosity of PMscnDNAIL were 6 alleles and
0.3043 — 0.5128, respectis ely. High genetic diversity within geographic samples but low degrees of genetic differentiation
between geographic samplss was observed in this species.

BO031-ISOLATION AND CHARACTERIZATION OF GENE EXPRESSED IN OVARIES AND TESTES OF THE
TROPICAL ABALONE Haliotis asinina BY ¢DNA SUBTRACTION

Piti Amparvup’, Sirawur Klinbunga®, Anchalee Tassanakajon’, Takashi Aoki®, and Pacdermsak Jarayabhand*®

'Program of Biotechnology. ’Department of Biochemisiry, ‘Department of Murine Science. Faculty of Science.
Chulalongkom Universiny. Bangkok 10330, Thatland.

*Marine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnclogy (BIOTEC), Nationai
Science and Technology Development Agency (NSTDA) 113 Paholyothin Rd.. Klong 1. Kiong Luang. Patthumthan:
1“|20 Thailand.

*Laboratory of Genome Science. Graduate School of Marine Science and Technology. Tokyo University of Marine Scienc:
and Technology. Konan 3-%-7. Tokyo 108-8477, Japan.

$Aquatic Resources Research Institute, Chulalongkorn University. Bangkok 10330. Thailand

mail address: simwura :orec orth

Abstract: Subtractive ¢DNA libraries were estabiished from ovaries and testes of the tropical abalone (Haliotis asinina), :
total of 270 randomly s2izcted clones were unidirectional sequenced. Results indicated that 71 clones (64.5%) and 56 clonc
(35.0%) of ovary (forward subtraction) and testis {reverse subtraction) libraries were homologues of known transcripts. Se:
related transcripts were fredominated and the most abundant transcript in ovaries and testes of H. astnina was VCP41 an.
sperm lysin ESTs. respectively. The full length of sperm lysin ¢cDNA was obtained and first isolated in 4 asininc
Expression of sex-relatad genes was further examined using RT-PCR. Female-specific expression was found fror
homologues of VCPI. VCP3, YCP7, VCP49 and VTGI.

B0032-ISOLATION AND CHARACTERIZATION OF FEMALE-SPECIFIC EXPRESSION ¢DNA MARKERS I
THE GIANT TIGER SHRIMP (PENAEUS MONODON)

Rungnaga Leelatanawir’, Su'awul Klinbunga®", Padermsak Jarayabhand® and Piamsak Menasvera®

'Program of Biotechnoiogy. *Department of Biochemistry. Faculty of Science. Chulalongkorn University, Bangkok.1033-
Thailand;

Marine Biotechnologr Research Unit, National Center for Genetic Engineering and Biotechnology (BIOTEC). NSTDA
ll3 Paholyothin Rd.. Kio ong 1, Klongluang. Pathumtham 12120:
*Aquatic Resources Research Institute, Chulalongkorn University, Bangkok 10330 Thailand: e-mail addres:

sirawut/@biotec.or.th

Abstract: Subtractive cDNA libraries of ovaries of the giant tiger shrimp (Penaeus montodom were constructed. A total of |

clones were unidirectionally sequenced. Most of the expressed genes in ovaries encoded thrombospondin (TSP, s clonc
accounting for 8.7 of o1l expressed sequence tags, ESTsi, peritrophin 7 clones. 105~ and unknown transcripts 7 clone:
29 7). Gender-specific <xpression of candidate sex-linked gene homologues was examined by RT-PCR. While peritrophin wo
expressed in both ovanes and testes. A TSP homaologue revealed sex-specific expression in ovaries but not in testes of .
monodon. Semi-quanrtitxtve PCR indicated significant differences in expression levels uf' TSP in +-month-oid and broddstoc

sized P.monodon (P < ;.=

BOOSS-EXPRESSIO.\' OF CHITINASE FROM LEUCAENA LEUCOCEPHALA DE WIT IN KHAO DAWK MAL

MI ana Kaomek' and Ja=<s R. Ketudat-Caims®
,Program of Chemist . Tacuity of Science and Technology, Valava-alongkorn Rajabhat University, Pathumthani. Thailanc

:S::hool of Blochemu-.;'\ Institute of Science. Suranaree University of Technology. Muang District. Nakom Ratchasim
ailand,

E-mail address: kaomex d mail vru.ac.th, caims‘@ces.sutac iy

50 30" Congress on Science and Technology of 'l'hz_



Abstract: This research studied the expression of Lencuerrer lenucocephalu chiunase trom Khao Dawk Mali 105, Plasmid was
constructed by chitinase insertion into pCAMBIA 1300, It was cempared with pCANMBIA 1301 contain a gus gene reporter

gene under the control the 35s promoter. They were transtormed into Khao Dawh Mali 1035 calli by agrobacterium EHA 103
and grown on IND6. The percentage of calli Khao Dawk Mali 103 was 75.

B0034 Development of AFLP markers for fast-growing Penaenrs monodon

APIRADEE RIENNUKOQL. BUSABUN CHAISALEE and Kanokpom Triwitayakorn®

Institute of Molecular Biology and Genetics. Mahidol Universaty, Salayva. Nakhonpathom, 73170, Thailand
* Correspondence to: Kanokpom Triwitayakom. E-mail: mbktw &-mahidol.ac.th

Abstract :The black tiger shrimp. Penaeus monodon. is one of the most cconomtcilly important aquaculture species in
Thailand. Farming of P. monodon has been facing several problems especially out break or diseases, poor farming
management and broodstock limitauon. resulung decreasing of shrimp products. To vvercome the

prablems. applications of molecular bioJogy and 2eneuic seem to be une of the promising methods. In this project, the AFLP
tAmplified Fragment Length Polymorphism) technique was used to generate genclic maraers that are specific to fasi-
growing und sex in the £. monodon. A total of 171 pnimer combinations of EcoR-ANN/ Mse[-ONN and EcoRI1-TNN/Asel-
GNN were used to screen §51 day-oid shrimp samples which were classilied into [our groups accurding to their body weight
and sex. The rzsults showed 24 markers were derisved Irom large shamp., 20 from small siemp. 17 from femaie sex and 10
from male sex. All identified AFLP markers witl be converted 10 SCAR (Sequence  haracierized Amplitied Region) marker
in order to improve efliciency of the markers for a large scale apphcauon in Marker Assisted Selection Program i MEAS).
Moreover. the AFLPs will be useful for construction ot gencue linkage map ol the /7 monodon.

BOO3IZ-MORPHOLOGY AND PALYNOLOGY OF KALA (4LPINI4 NMGRA) 1IN KOKRET. PARKRET
DISTRICT, NONTHABLRI PROVINCE

v2nokon Riwluang, Tian Kanpuy and Ratapo! Sornprasert
Program ol Biology. Faculty of Science and Technologs. Chandakaseim Ruzubnae U onecersi: Banghak 10900, Thaland

Abstract: Morphology of Kalat dlpoua migra ) in KoKret. Pakkret Distrct. Sonthaburt Province found that Kokre:
community call it “Naw Kala™. The Kala is a herbaceous plant. grows well on riverside and can grow on land. The
underground stem is a rhizome while the acnal stem 15 pseudostem with approvimuatety 3.08 meters in hight. Leaf shape 1»
obiong type. Intlorescence is penicle type with Nowers bloom at the apices in fluret has nvolucre bract constanc:. The
floret consists of three sepals are 3 lobes . It has three petals. which are white-grezn color and 3 lobes . The flat labeflum s
4 lobes . light pink color.Placentation in the interior ovary is axie placentation. which are 3 carpels. Simple fruit s berry
Ripe fruit is black. round-shape. Seed is dry - brown with white arii. Floral formularis © @ ¢a'*'co'”s' p * Palynology of
Kala found that the pollen is monad. nonaperturate grain. with spheroidal shape, 1sopoluar pole . inaperture . radial sy mmetny
exine sculturing is echinate.

B0036-Molecular cloning and identification of superoxide dismutase and arginine hinase variants in black tiger
shrimp. Pengeus monodon.

§msook Boonseub'. Narongsak Puanglarp® and Piamsak Menasveta™
‘Prov_g_mm of Biotechnology. Faculty of Science. Chulalongkorn University. Banghoh 10330, Thailand
"Marine Biotechnology Research Unit, National Center for Genetic Engineening und Biotechnology (BIOTEC), Nationu

Science and Technology Development Agency INSTDA) 113 Paholvothun Rd.. Klong 1. Klong Luung. Phitthumthar-
12120. Thailand ’

Department of Marine Science. Faculty of Science. Chulalongkorn University. Banghoh 10330, Thailand

Abstarct: Superoxide dismutase (SOD) is an enzzme 1hat reduces the toxic ol onidaton in living organisms. Argimne
kinase (AK) is an enzyme that plays a critical role as energy resene. The activities ol these enzy mes are related 1o oxidative
and osmotic stress in marine animals. In this study, cloning and seguencing of Mn-SOD. CwZn SOD and AK were
conducted. The identification of different forms of these enzyvmes in different fixsues wus also carried out using singie
sirinded DNA conformation polymorphism (SSCP) technigue. The resuit indicated that there were 4 variants of Mn-SOD
While only 1 form of Cw/Zn-SOD and AK was observed. The complete DNA sequences from cach form of these enzymes
“"l_' be further determined. The result will help to develop primers more specutic w ¢ach form of these enzymes The
clivities of these enzymes can be measured and used as biomarkers for indication ot siress condition in Penaeus monodon.

:0037-IDENTIFICATION OF SEX-SPECIFIC MARKERS FROM BLACK TIGER SHRIMP Penaeus monodon
SS_ING GENOMIC DNA SUBTRACTION -
g Pnsugagh Pooniaphdecha’. Narongsak Puangiarp® Sirawut Klinbunga® and Piamsak Menay:eta®?

‘“’}ﬂm of Biotechnology. *Depanment of Marine Science. Faculty of Svienve. Chulalongkom University. Bangkok
10330, Thailand.

éci::ﬂt Biotechnology Research Unit. Nationat Center for Genetic Engineering and Biotechnology (BIOTEC). Natonal
ce

\ and Technology Deveclopment Agency (NSTDA) 113 Paholvothin Rd.. Klong 1. Klong Luang. Phtthumthan:
2120, Thailand ) ’
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